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Partial English Translation of 

LAID OPEN unexamined 

JAPANESE PATENT APPLICATION 

Publication No. 62-141754 

From line 17 of the lower left column on page 2 to line 1 1 of the upper left 
column on page 3 
(Operation) 

Figure 1 is a sectional view of the high-voltage semiconductor 
device, illustrating the operation according to the present invention. 
Reference numbers and terms denoting respective members in Figure 1 are 
the same as in Figure 2. In Figure 1, the n-type well region 3, which is 
lowered in its impurity concentration by compensating-diffusion, is 
formed only in the vicinity of the p"*" drain region 4 and the p-ofFset gate 
region 5 which are required to have high p-n junction withstanding voltage, 
and the vicinity of the p"*^ source region 6 are kept high in its impurity 
concentration. Since the impurity concentration of the well is high in the 
vicinity of the source, it is possible to prevent potential change of the well 
in the vicinity of the drain, which is caused by majority carriers generated 
by avalanche multiplication in the vicinity of the drain. As a result, it 
becomes possible to restrain breakdown of elements due to parasitic 
bipolar effect. Moreover, it is effective for preventing punch through 
between the source and the drain. The n-type well region 3 can be easily 
obtained by compensating-diffusing an impurity such as boron or the like 
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after forming the n-type well region 2. 

Figure 3 is also a sectional view of the high-voltage semiconductor 
device, illustrating the operation according to the present invention. 
Reference numbers and terms denoting respective members in Figure 3 are 
the same as in Figure 2. The ii-type well region 3, which is lowered in its 
impurity concentration by compensating-diffusion, is formed in the 
entirety of the high-voltage MOS transistor. Further, the n-type well 
region 10 is formed so as to cover only the source portion of the 
high-voltage MOS transistor. Referring to the high-voltage MOS 
transistor structured in Figure 1 , the impurity concentration of the well in 
the channel region may become excessively high, whereby the threshold 
voltage is increased. On the other hand, the threshold voltage can be 
controlled with the n-type well region 10 in the high-voltage transistor 
structure in Figure 3. The n-type well region 3 is obtained by 
compensating-diffusing an impurity such as boron or the like after forming 
the n-type well 2. The n-type well region 10 is also easily formed by 
compensating-difftising phosphorous. While the n-type well region 3 is 
formed to reach the outermost side of the n"*^ region 7 in Figure 3, the 
present invention can be carried out only if the n-type well region 3 is 
reached to the source portion. 

From line 16 of the upper left column to line 1 of the upper right column 
on page 3 

Each of Figures 4 and 5 is a sectional view of the high-voltage 
semiconductor device, illustrating another embodiment in which plural 
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high- voltage MOS transistors with offset gates are formed in one well. It 
is possible to form, in one well, high-voltage MOS transistors having the 
same source potential. 

From lines 6 to 16 of the upper right column on page 3 
Further, as shown in Figure 5, the n-type well region 3, which is lowered 
in its impurity concentration by compensating-diffusion, and the plural 
n-type well regions 10 are formed. Since a high- withstanding voltage 
well requires a large two-dimensional layout margin at a portion 
therearound, a decreased chip area can be attained by forming, in one well, 
transistors that operate at the same source potential. 

Although in the above examples, the first conductivity is set p-type 
and the second conductivity is set n-type, it is clear ifrom the above 
explanation that the present invention can be easily carried out if the first 
conductivity is set n-type and the second conductivity is set p-type. 
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HIGH-DIELECTRIC-STRENGTH 
SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To prevent the parasitic 
bipolar effect and the punch through, 
by compensating a 

second-conductivity-type impurity by 
a first-conductivity-type impurity 
whose concentration is increased near 
the surface for providing a diffusion 
well having the second type of 
conductivity in which the effective 
concentration of the 
second-conductivity-type impurity is 
decreased near the surface. 

CONSTITUTION: In a semiconductor 
device, a substrate 1 having a first 
type of conductivity is provided with a 
diffusion well 2 having a second type of 
conductivity. One or several 
offset-gate-type MOS transistoKs) 
having the first type of conductivity 
and high dielectric strength are 
provided within the 
second-conductivity-type diffusion 
well 2. The second- conductivity-type 
impurity is compensated by a 
first-conductivity-type whose 
concentration is increased near the 
surface, only in the regions close to 
drain and offset gate sections 4 and 5 
of the high-dielectric-strength MOS 
transistor having the first type of 
conductivity. In this manner, the 
diffusion well 3 having the second type 
of conductivity is provide such that the 
effective concentration of the 
second-conductivity-type impurity 
therein is decreased near the surface. 
For example, the N-type well region 3 
whose impurity concentration is 
decreased by the compensation 
diffusion is formed only in the region 
near the p+ drain region 4 and the p- 
offset gate region 5 where the pn 
junction dielectric strength is required, 
white the concentration of impurity is 
jaft-_high in the region near a p+ source 
\n 6. 




3 



BRIGHT: (C)1987JPO&Japio 



®B:*:g!{^iiFjT(jp) @ n n B ^ -li^ m 
® ^ 1^ # l^iSr ^ (A) PS62- 141754 

dDInt.Cl/ mmZ^ fff^&mm^ ©'^M PSftl62^(1987)6^25B 

H 01 L 27/10 VlKll 

P PS60- 283891 
@fcH PS60( 1985) 12^165 



SB S 

(1) ^im-'^^SL^'^ :>.J^i^ 

aic«^^l^^^*7-t -/ b -y— M^SWBEMOSV 7 
;J- 7 -b "/ h r— h «^;Si»ffiMOS h 7 V X ^J' o 

2 ^ m P JsE fg! iB 1$ t T If /i »5 iS w m IE as 2 » ^ 
JtSfc-? i ;w i: i- a i t tit Sic i i" 2> 



MOS h-?Vi?x^<73V — :i«.21J<o;5>.*ffl-7 i -7 1=31? 
ffiJE^ffiHIJ&lif 4 ^Vwf SSSfiffl-^. 7-';>^ 



—243— 




2l20<aic:f -f- ^ A ^nfJ ic :t 7 -fe h h ^ IS 
irffiPMOS h 7 > V? X :f SrSiS L t <!0 4 li 
p+ K U >f Slip- ^ 7 -b -y ^ > 

6 lip+ V - X ?g 7 lin+ ?S 8 li h fStit 




^frfflfli? 62-141754(2) 



2^^?^:r:^$®gKt T(f ^i:«?iaoB5l£^2®m^ 

(2) mm^m^^^iz^ m2#a?^is:»'7 a^u^k 

7 -fe h -r- f J^SWIEMOS V ^ > X SB 
JCJ:*}. »2»«J^^*i£i&«r4S«L, 
iz^ 7-t -y > VmmM&UOSY 

$E«k -7 A ;u t a: It «it <o isi? 2^«: ^ uta * 

»r®0T'^>5o Sa^co^UiO^^ t^^^\im2mt 



E*'i£^^^fp+ K >^^^4. 2lt/p-:4-7-b -y > 
Y— Y ^^Bcr)i&iS<D J^iZl^^L^ p+V — X?i*^ 
60 i£« li A'S v» ^ i ^ o tc: L T i5 

^a&^^UTtcii y — xiEffco 7 A^U'^oSii CO 
|£^t;«: Wih-C & 5, ^^><>f d?-7$Ji 

$ y — x-K ^ vf-x;u— m 

3(4nf^'5r i;i.2«r^aU^cm. ;K tj :f:ji£ia t 

WfM0-C^2>o H^oS^SPcOS^ t«iB;tim2a t 
^-5^^n5^7 A^l-^aaii. SStffMOS h 7 ^' X 
i7X:^<7)y — xgBtfOA4IS[9J:?tc:, lO<7)n?F:$ 7 



— 244— 



m)iz a v» r »^ u-t v» a . 

MOS h^Vi^x^^liU-kow? t=JJ?*^ fife 



UBnBS 62-141754 (3) 
* 7 -t -y 1- r- )• P iSt EMOS y y yi^^f ^ 

3g5El<^i -5 =l(HRlS:18c»=-t ^^^^ 



ftKBECMOSSrSaigi-*^ i:*'"^«6t«fS. * fc. 
M E ¥ ^ «^ 3K ? <^ ' ■« ^ ^ ■'^ - ?^ * * Jl:- * 

li * % 8H <7> <^ 35 IS t« *r 5« i- S iS* E » S S «^ 
Bfii50-CAS. 

4...p+ K V"( 

6— p+ V — 

9- r— h 

10- n5K7 i^V-fEWl 




-245 — 




—246— 



